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Abstract
Congenital diverticulum of the left ventricle is a very rare cardiac abnormality characterized by
a local embryological development failure of the ventricular muscle. It may present as an
isolated disorder or may be associated with other cardiac abnormalities. Clinically, it has been
reported that it can lead to chest pain, arrhythmias, cardiac rupture, and sudden death,
although frequently the course is asymptomatic. This article presents two illustrative cases of
left ventricular diverticulum. The diagnosis was made by two-dimensional echocardiography
and was confirmed by cardiac catheterization. There were no other thoracoabdominal or
cardiac abnormalities. The patient was asymptomatic and surgical resection was not indi-
cated. Given the few cases reported in the medical literature, the information available is
scarce; hence, physicians should be trained to make the appropriate diagnosis. (Cardiol J 2009;
16: 76–81)
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Introduction
Ventricular diverticula are a rare congenital
disorder, with a prevalence ranging between 0.26%
and 0.4%, and less than 100 cases reported in the
English literature. Although it is often associated
with other cardiac and non-cardiac congenital ano-
malies, it can also present alone, as an incidental
finding in adult patients.
Given the few cases reported in the medical
literature, the information available is scarce, and
that hinders its detection with imaging diagnostic
methods. Although extremely rare, cardiac diver-
ticula may be associated with high morbidity and
mortality rates; hence, physicians should be trained
to make the appropriate diagnosis.
In this report, we describe two cases of adult
patients with an incidental diagnosis of isolated con-
genital left ventricular (LV) diverticulum.
Case 1
The patient was a 56-year-old woman, who
presented with atypical effort-induced chest pain
and palpitations. Her only risk factors were age and
hypertension. Her blood pressure was 160/90 mm Hg
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and her pulse was regular at 50 beats/min. No he-
art murmur was detected and her lungs were clear.
An abdominal examination was unremarkable and
oedema was absent. No abnormal neurological fin-
dings were noted.
The 12-lead electrocardiogram (ECG) revealed
sinus bradycardia (50 beats/min) and was not sugge-
stive of ischemia, while the chest X-ray was normal.
The results of laboratory tests were unremarka-
ble and Chagas serology was negative. The 24-hour
Holter recording showed sinus rhythm and occasio-
nal supraventricular and ventricular arrhythmia.
On two-dimensional echocardiography (2-D
echo), the right and left ventricles were normal in
size and function. From the apical 4-chamber view,
an accessory finger-shaped chamber with a narrow
neck (12 mm) was seen in the LV apex; contrac-
tion was synchronous with that of the LV (Fig. 1).
This typical appearance on 2-D echo suggested the
presence of a congenital ventricular diverticulum.
The diverticular wall was similar in thickness and
acoustic properties to the LV wall, and its contrac-
tility was so evident that neither contrast nor pul-
sed Doppler was needed to demonstrate contrac-
tion. The 2-D echo ruled out associated congenital
disorders and was the best tool for patient diagno-
sis and follow-up.
The coronary angiography showed normal co-
ronary anatomy. Left ventriculography ejection
fraction was normal, and the left anterior oblique
view revealed a contractile diverticulum in the api-
cal wall of the LV (Fig. 2).
Figure 1. Two-dimensional transthoracic echocardiography. Apical four chamber view showing an apical left ventricular
diverticulum (*) during diastole (A) and systole (B); LA — left atrium; RA — right atrium; LV — left ventricle; RV —
right ventricle.
A B
Figure 2. Left ventriculography in left anterior oblique view at end-diastole (A) and end-systole (B) illustrates the
diverticulum originating from the apex of the left ventricle with contraction during systole.
A B
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Maximal treadmill exercise testing was perfor-
med to investigate ischemia; however, neither ST
depression nor angina was induced.
Given the absence of symptoms related to the
ventricular diverticulum, watchful waiting was de-
cided upon. The patient has currently been followed
for 2 years and remains asymptomatic.
Case 2
A 22-year-old male patient was referred for
cardiovascular monitoring to make competitive
sports high performance. There were no coronary
risk factors. His blood pressure was 120/80 mm Hg
and he had a regular pulse of 60 beats/min. No he-
art murmur was detected and his lungs were clear.
An abdominal examination was unremarkable. No
abnormal neurological findings were noted, and
the results of laboratory tests, chest X-ray, ECG,
24-hour Holter, and maximal treadmill exercise te-
sting were unremarkable.
Two-D echocardiography revealed normal left
ventricular function and internal diameters. From
the apical 2-chamber view, an accessory bilobed
tongue-like shaped chamber with a narrow neck
(16 mm) was seen; contraction was synchronous
with that of the LV (Fig. 3). The diverticular wall
was similar in thickness and acoustic properties to
the LV wall. Colour flow mapping showed a rapid
diastolic filling. The 2-D echo ruled out associated
congenital disorders. The transesophageal echocar-
diography did not give additional information.
The coronary angiography showed normal co-
ronary anatomy. On left ventriculography ejection
fraction was normal, and the right anterior oblique
view revealed a bilobed contractile diverticulum at
the inferior wall of the LV (Fig. 4).
Given the absence of symptoms related to the
ventricular diverticulum, watchful waiting was de-
cided upon. The patient has currently been followed
for one year and remains asymptomatic.
Discussion
A congenital left ventricular diverticulum is
a rare cardiac malformation consisting of a locali-
zed protrusion of endocardium and myocardium
from the free wall of the LV. Possible etiologies of
the left ventricular diverticulum include intrinsic
Figure 4. Left ventriculography in right anterior oblique view at end-diastole (A) and end-systole (B) illustrates the
diverticulum originating from the inferior wall of the left ventricle with contraction during systole.
Figure 3. Two-dimensional transthoracic echocardio-
graphy. Apical two chamber view showing an inferoba-
sal left ventricular diverticulum during diastole; LA —
left atrium; LV — left ventricle.
A B
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abnormalities during embryogenesis, such as malde-
velopment of myocardial intraventricular sinusoids or
acquired malformations in utero, including coronary
artery abnormalities, viral infections, or arrhythmia-
related vascular accidents [1], which may result in
a localized weakness of the LV wall with gradual pro-
trusion, due to the high intraventricular pressure.
A congenital ventricular diverticulum is a mal-
formation with very low prevalence. In the adult
population, it was reported to be about 0.4% in an
autopsy series of patients with cardiac death [2], and
about 0.26% in non-selected patients who under-
went cardiac catheterization. It is more frequent in
the left than in the right ventricle [3], but may be
found in either of the two ventricles, and rarely [4]
may even be multiple (diverticulosis).
When the ventricular diverticulum is associa-
ted with congenital anomalies of the thoracic and
abdominal midline, with diaphragmatic and sternal
defects and partial absence of the infero-apical pe-
ricardium, it is called syndrome or pentalogy of
Cantrell [5]. Additionally, it may be associated to
congenital cardiac abnormalities, such as ventricu-
lar septal defect, tetralogy of Fallot, or tricuspid
atresia. In 30% of cases, it occurs as an isolated
congenital anomaly, such as in this case report.
According to the pathology findings, they are
classified in two types depending on their content:
muscular or fibrous [6]. The fibrous congenital di-
verticulum is located in the base of the heart, near
the subvalvular area and frequently causes aortic
or mitral regurgitation, it has no contractile func-
tion and is not associated with other malformations.
The muscular congenital diverticulum is typically
located in the LV apex, has a narrow neck, includes
all three cardiac layers, and is associated with other
congenital cardiac disorders, particularly Cantrell’s
syndrome, but it is rarely found in asymptomatic
adults as an isolated disorder with no associated
malformations, as described in this report. Muscu-
lar diverticula may also involve the inferior or an-
terior walls of the LV.
When they present alone (with no associated
malformations) the diagnosis is difficult because
patients are usually asymptomatic [1], although they
may present with systemic embolism, fatal ventri-
cular arrhythmias, or sudden death due to rupture.
The ECG may show incomplete bundle branch
blocks or non-specific ST-T changes [6].
The chest X-ray is usually normal, even in ca-
ses of large diverticula. The chest X-ray is helpful
in the diagnosis of an apical congenital diverticulum
when it shows dextrocardia or mesocardia, which
is part of Cantrell’s syndrome.
Two-D echocardiography is the diagnostic tool
that allows accurate detection of congenital diver-
ticula and assessment of their morphology, location,
possible thrombosis and associated congenital car-
diac disorders. A congenital muscular ventricular
diverticulum appears on 2-D echo as a tongue-like
or finger-shaped outpouching of the ventricle, which
contains full-thickness myocardial wall with aco-
ustic properties similar to the ventricular wall.
A narrow neck and a finger-like contractile pouch
are typical characteristics of the congenital muscular
ventricular diverticulum [7]. Occasionally, the diver-
ticulum is small and second harmonic echocardiogra-
phy may be required for its adequate visualization.
Angiographic ventriculography offers another
diagnostic option, but because of its invasive natu-
re it is less useful than 2-D echo and is only used to
confirm the diagnosis in patients with chest pain
who require coronary angiography. For diverticula
located in the LV apex (case 1), the 60° left ante-
rior oblique view must be used. The 30° right ante-
rior oblique projection identifies diverticula located
in the inferior (case 2) or anterior wall of the LV.
It is characterized by a narrow neck and normal con-
tractility, resulting in rapid filling with contrast me-
dium, which is completely ejected within two to four
contractions. The coronary vessels supplying and
coursing over the diverticulum are normal, with no
evidence of stenosis or atheromatous disease.
Cardiovascular magnetic resonance is another
useful diagnostic tool, but is not as readily availa-
ble as 2-D echo in clinical practice. It may be very
useful in patients with a poor acoustic window, but
was not necessary in our patients. Magnetic reso-
nance imaging is very useful because it can distin-
guish congenital aneurysmal fibrosis with delayed
contrast enhancement from a congenital diverticu-
lum that has a normal signal.
Scintigraphic imaging with Tc-sestamibi often
shows normal perfusion in the left ventricular di-
verticulum.
Diverticula are often clinically difficult to distin-
guish from congenital left ventricular aneurysms.
The important diagnostic characteristics of the
diverticulum are its narrow neck, normal ejection
fraction, a systolic flow pattern from the diverticu-
lum to the ventricle, and its small size and circular
shape [8]. The histological exam of the surgically
treated diverticulum confirms the presence of the
three myocardial layers without fibrosis. In contrast,
an LV aneurysm may be caused by a congenital or
acquired abnormality, and in the latter case is often
caused by coronary artery disease; it has a wide
neck, no myocardial muscle layer on histology,
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a layer of fibrous tissue which is occasionally calci-
fied, and exhibits akinesis or paradoxical expansion
during systole.
The natural history of a congenital ventricular
diverticulum is not completely understood, but
most patients remain asymptomatic and without
complications throughout their lifetime, suggesting
a benign clinical course [3].
As opposed to congenital or acquired aneury-
sms, cardiac diverticula, especially when isolated,
entail a better prognosis [9, 10]. Nonetheless, a few
fatal complications have been reported.
Spontaneous rupture of a diverticulum has
been found in some patients with sudden death.
Cardiac rupture seems to be more prevalent in the
basal location, perhaps due to a predominance of
fibrous lesions in this location [11].
Tachycardia and ventricular fibrillation are
other mechanisms that may contribute to sudden
death in these patients. Although there are too few
cases to make any association with the location, it
is interesting to note that the diverticular location
in cases of sudden death involved inferior or poste-
rior wall segments [12–14]. Among patients with
symptomatic sustained ventricular tachycardia, the
vast majority of these arrhythmias arise from re-
entry circuits originating in the left ventricular con-
genital diverticulum.
Systemic embolism [15] has also been descri-
bed as a very rare complication of a congenital di-
verticulum, but since the diverticulum contracts and
the endocardium is normal, blood stasis is unlikely.
The treatment of a congenital diverticulum,
because of its low prevalence, is not standardized,
and large trials with long observation periods are
lacking. Therefore, treatment modalities are deter-
mined by clinical presentation, findings in the indivi-
dual patient, and the presence of associated midline
or intracardiac anomalies, including ventricular sep-
tal defect, tetralogy of Fallot, and tricuspid atresia.
Surgical resection of the diverticulum is per-
formed in patients who require the surgical correc-
tion of an associated congenital cardiac disorder.
In such cases, the diverticulum is excluded by me-
ans of a cardiopulmonary bypass. In the case of an
isolated ventricular diverticulum, plication and clo-
sure of the orifice can be achieved with a pericar-
dial or Dacron patch without the need for cardio-
pulmonary bypass.
However, in patients with an asymptomatic
ventricular diverticulum, treatment is somewhat
controversial. Several institutions propose an ear-
ly prophylactic surgical resection to avoid the risk
of rupture, systemic thromboembolism, arrhyth-
mias, or sudden death [16]. Nevertheless, other
authors, taking into account the small size of the
diverticulum and the relatively benign prognosis in
most cases, recommend conservative treatment
and periodic follow-up if no changes in size are de-
tected [3].
The characteristics and location of the diverti-
culum should be taken into account for patient ma-
nagement. For example, muscular diverticula are
less likely to rupture than the fibrous type [17].
Also, the extremely rare cases of large diverticula
may be a possible source of thromboembolic episo-
des, which suggests a potential indication for anti-
platelet therapy or chronic anticoagulation in pa-
tients with a nonsurgical diverticulum. However,
there is presently no clinical evidence to support
this approach.
If symptoms appear, treatment should be star-
ted immediately. Patients with ventricular arrhy-
thmias may be treated with antiarrhythmic drugs,
and radiofrequency ablation may be considered for
refractory cases. In patients with symptomatic su-
stained ventricular tachycardia not amenable to
catheter ablation an implantable cardioverter-defi-
brillator could be necessary, but in the reports of
patients with ventricular tachycardia such patients
underwent surgical resection and cryoablation sur-
gery. None of the reported patients received an
implantable cardioverter-defibrillator.
Several authors suggest that contraction of the
diverticulum may cause ischemia with chest pain
and ECG changes, and such patients might benefit
from treatment with beta-blockers.
When symptoms are refractory, or in the very
rare cases of rapid growth of the diverticulum as-
sessed by echocardiography, elective surgical re-
section should be considered [18].
Our patients had a small muscular diverticu-
lum which caused no symptoms or complications,
without risk of rupture, and hence they were not
candidates for surgical resection. The decision was
to follow them with annual echocardiography and
Holter monitoring in order to assess the progres-
sion of the disease.
Conclusions
We may conclude that in adults, congenital
diverticula not associated with defects of the tho-
racoabdominal midline or other congenital cardiac
disorders are extremely rare. Two-D echocardio-
gram is a reliable tool for its diagnosis and follow-
-up in patients managed with a conservative appro-
ach. Given the few cases reported in the medical
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literature, the information available is scarce, and
that hinders its detection with imaging diagnostic
methods. Although extremely rare, cardiac diver-
ticula may be associated with high morbidity and
mortality rates; hence, physicians should be trained
to make the appropriate diagnosis.
The scarce knowledge about this condition
underscores the need for a large, multinational re-
gistry to study the natural progression of the disor-
der and explore therapeutic options.
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